Decreased cAMP response element-mediated transcription: an early event in exon 1 and full-length cell models of Huntington's disease that contributes to polyglutamine pathogenesis.
Huntington's disease (HD) is one of nine neurodegenerative diseases caused by an expanded polyglutamine (polyQ) tract within the disease protein. To characterize pathways induced early in HD, we have developed stable inducible PC12 cell lines expressing wild-type or mutant forms of huntingtin exon 1 fragments or the full-length huntingtin protein. Three cAMP response element-binding protein (CREB)-binding protein-dependent transcriptional pathways, regulated by cAMP response element (CRE), retinoic acid response element, and nuclear factor kappaB, show abnormalities in our exon 1 cell model. Of these, the CRE pathway shows the earliest disruption and is significantly down-regulated as early as 12 h following mutant htt transgene induction. This pathway is also the only one of the three that is similarly perturbed in our full-length HD model, where it is also down-regulated at an early time point, compatible with observations in HD brains. Reduced CRE-dependent transcription may contribute to polyQ disease pathogenesis because overexpression of transcriptionally active CREB, but not an inactive form of the protein, is able to protect against polyQ-induced cell death and reduce aggregation.